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1 OOume mooKeHus

Pabouas mporpamma AUCHHUILTUHBI «METPOJIOTHS U TEXHUYSCKUE U3MEPEHUS» COCTaBIIe-
Ha B COOTBETCTBUU € TpeOOBaHUAMU (efiepaibHOro rocyaapCTBEHHOT0 00pa3oBaTeIbHOrO CTaH-
JapTa, yTBepKJIEHHOTro mpukazoM MuHucrepctBa oOpasoBanus U Hayku Poccuiickoit dexnepa-
uu Ne 950 ot 19.09.2017, u ocHOBHOM nipodeccrnoHanbHOi 00pa30BaTeIbHON MTPOTrpaMMBbI 01~
rotoBku «MHXEHEpHOE NIe0 B MEIUKO-OMOIOTHYECKON MpaKkTHKe» 1mo HampasieHuto 12.03.04
"bruoTrexHnYecKre CUCTEMBI U TEXHOJIOTUH'".

[TpakTudeckas MOArOTOBKA pean3yeTrcsl Ha ocHoBe: [IpodeccronanbHbIN CTAaHAAPT
26.014 «CIIEHUAJIMCT B OBJIACTU PAZPABOTKU, COITPOBOXIAEHUA 1 UHTEI'PA-
U TEXHOJIOTUYECKUX IMTPOLIECCOB U ITPONU3BOJACTB B OBJIACTU BUOTEX-
HUYECKUX CUCTEM U TEXHOJIOI Mil». O6o6mennas TpynoBas ¢pyHkims: A. PaspaGorka
Y MHTETpalust OMOTEXHUYECKUX CHCTEM U TEXHOJIOTUM, B TOM YHCIIE MEIUIIUHCKOTO, SKOJIOTHYe-
CKOT0 ¥ OMOMETPUYECKOT0 Ha3HAUCHUSI.

3anayn dopMupoBaHUE 3HAHUN, YMEHUM U HABBIKOB B 00JIACTU METPOJIOTHHU, MPUH-
AUCIUIIINHBL UIIOB U3MEPEHUSI, TEOPUU OMPEAECICHUS TOTPENTHOCTEN U3MEPEHUS;, CPEIICTB
n3MepeHHsi GU3MUECKUX BEJIMYHUH.
OcHOBHBIE OCHOBBI METPOJIOTHUH.
pasesnsl / TEMbI Metobl U CpeACTBA U3MEPEHHUI.
AUCIHILTAHBI Teopus OLIEHKU Ka4eCTBa M3MEPEHHUIA.
[ToBepka 1 KaTMOPOBKA CPEIICTB U3MEPCHHUS.
[Ipuknagnas METPOJIOTHS.
MeTponorudeckuii KOHTPOJIb U HaA30P.

2 IlepeyeHb MUIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHUS MO AUCHHUILINHE (MOIYJII0),
COOTHECEHHBIX C HHMKATOPAMH JOCTUKEHHS] KOMIIeTeHIUH

HpOHGCC HN3YUCHUS JUCHUIIIINHBI «MeTpOJ'IOFI/Iﬂ U TEXHUYCCKHUEC U3MCPCHUA» HAIIPAaBJICH
Ha GopMUpOBaHUE cleAyomuX KoMieTeHIui B cootBeTcTBUU ¢ ®I'OC BO u ocHOBHOI 00pa-
30BaTeNIbHON MTporpamMmoit (Tadmuma 1):
Tabnuna 1 — KoMnereHIy 1 MHANKATOPBI UX TOCTHKEHUS

Konx n HanmeHoBaHue WNHuKaTophl TOCTUXKEHUS [Inanupyemsle pe3ysbTaTsl
KOMIIETCHIINU 00y4YeHHsl IO JUCLUIUINHE

O6menpodeccuoHaabHbIE

OIIK-3.1. Beibupaer u ucnons3y- | BeiOupars 1 ucnonab3oBath co-
€T COOTBETCTBYIOILUE PECYPCHI, OTBETCTBYIOLINE PECYPCHI, CO-
COBpE-MEHHbIE METOJIMKU U 000- | BpeMEHHbIE ME-TOJUKHU 1 000-
pYyAOBaHUE [yl IPOBEACHUS 3KC- | pyJOBaHUE B 00JACTU METPOJIO-
NEPUMEHTaJIb-HbIX UCCIIEIOBAaHUI | I'M U TEXHUUYECKUX U3MEPEHUN

OIIK-3. Criocoben
MIPOBOJUTH DKCIIEPU-
MEHTAJIbHBIE UCCIIE-

Y U3MEPEHUN OO0pabatbIBaTh U MPEACTABIATH
JIOBaHMSI U U3Mepe-

OIIK-3.2. OOpabaTbIBaeT U Npef- | MOJYyYEHHBIE IKCIIEPUMEHTATb-
HUs1, 00pabaThIBaTh U

CTaBJISIET MTOJIyUE€HHBIE SKCIIEPU- | HbIE JaHHBIE JJIS OJTy4eHUs
MPEJICTaBIATh MOTY-

MEH-TaJIbHbIE JaHHBIE JJIS TOTY- | 0OOCHOBaHHBIX BHIBO-JIOB B 00-
YEHHBIE TaHHBIE C

YeHHs] 000CHOBAaHHBIX BBIBOJIOB JIACTH METPOJIOTUH U TEXHHUYe-

y4eTOM crienuuKu
OMOTEXHUUYECKUX CHU-
CTEM U TEXHOJIOTUN

OIIK-3.3. Mcnionb3yer COBpEMEH- | CKUX U3MEPEHUSIX.

Hble HH(OpMaLIMOHHBIE TeXHONIO- | Mcronb30BaTh cOBpeMeHHbIE
TUH 1 IPOTPaMMHOE oOecrieueHne | nH()OpMAaIMOHHBIE TEXHOIOTUU
MIPH pe-IIIeHUH 3a71a4 Mpodeccuo- | U MporpaMMHOE oOecrieueHne
HaJIbHOU IEATEIbHOCTH. IIPU PELICHUH 33/1a4 B 00-J1aCTH
METPOJIOTHH U TEXHHYECKUX U3-




MEpPEHHUSIX.

3 MecTo nucuMIUIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

JucuuninuHa «MeTposorus u TeEXHUYECKHe U3MEpEeHUs» U3ydyaeTcs Ha 2 Kypce(ax) B 3
cemectpe(ax).

JucuunianHa BXOAMT B cocTtaB Onoka 1 «/lucuuruimbbel (MOAYNIH)» U OTHOCUTCS K
00s13aTeTbHON YacTH.

JUis OCBOEHHUs AMCLUIUIMHBI HEOOXOJMMBI 3HAHMS, YMEHHUS, HaBbIKM U (WJIH) OIBIT
NPAKTHYECKOH eATeIbHOCTH, CPOPMHUPOBAHHBIE B MPOILECCE U3YUYCHUS JUCIUILINH / TPAKTUK:
CpencrTBa aBTOMAaTU3UPOBAHHBIX BBIYHCIICHNN; MaTepuasl U 3JIEMEHTHI 2JIEKTPOHHOM TEXHUKH.
3HaHUs, YMEHUS U HaBbIKU, C(HOOPMUPOBAHHBIE MTPU U3YUYECHUH JUCUUTUIMHBI «MEeTpOoIoTus 1
TEXHUYECKHUE U3MEPEHUs», OyyT BOCTPEOOBAHBI ITPU N3YYEHHUH MTOCIEAYIOIUX JUCLUIUINH!
OCHOBBI ITPOMBIIITICHHON aBTOMATUKH U pOOOTOTeXHHUKH; [Ipon3BoACTBEHHAs MpaKkTHKa (TIpo-
€KTHO-KOHCTPYKTOpCKasi), 4 cemecTp, TexHnUecKne MeTo/ bl AMArHOCTUUECKUX UCCIIET0BaHUN U
JedeOHBIX BO3ICHCTBHA, MI3MepuTenbHbIe Mpeodpa3zoBaTein 1 3eKTpoabl; [Ipon3BoacTBeHHAs
IpaKTUKa (MpeIUIIOMHAs IPaKTHKA)

JuctumuimHa «MeTpoJoTHsl U TEXHHYECKHE U3MEPEHHUs» YaCTHYHO peanu3yercs B popme
IIPAKTUYECKON NOAroTOBKU. [IpakTHueckas mOoAroTOBKAa OPraHU3YyeTCsl IyTEeM IPOBEICHUS BbI-
MIOJIHEHUS TIPAKTUYECKUX 3aHATHH.

Jucuumimza «MeTposioruss U TeXHUYECKHE M3MEPEHMs» B paMKaX BOCIMTATENbHOW PabOThI
HarpasieHa Ha (POPMHUPOBAHKE y 00 yUYAIOIIUXCSI

YMEHUS apryMEHTHUPOBaTh, CAMOCTOATEIBHO MBICIHUTh, Pa3BUBAE€T TBOPUYECTBO, NPO(PECCHOHATb-
HbIE YMEHHUS .

4 O0beM TMCUHUNIMHBI (MOAYJIS1) B 3a4eTHBIX eIMHHUIAX € YKA3aHHEM KOJHYecTBa
aKaJeMH4YeCKHX YacOB, BbIIeJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4yalommxcs ¢
npenoaasareseM (110 BUAaM y4eOHbIX 3aHATHII) U HA CAMOCTOSITEJILHYIO PadoTy
00yyarImuxcs

OO0mmas TpyI0eMKOCTh (00beM) TUCITUTUIHHBI cocTaBisier 3 3.¢., 108 akax. gac.
Pacnpenencnre o0beMa JUCIUTLTAHBI (MOJTYJIS) TT0 BHIaM YYEOHBIX 3aHSTHH MpEICTaB-

JIEHO B Tadimue 2.

Tabmauna 2 — O6beM TUCHUIUIMHBI (MOAYJIS) IO BUJIaM YYEOHBIX 3aHSATHH

Bcero akapemu-

0O0neM TUCHUILINHBI
YeCKHX 4aCOB

Oo6mas TPYAOEMKOCTb THUCIHUIINHBI 108
KonTakTHas aynuropHas padora o0y4awmmxcs ¢ npenojgasaresem (1o 48
BH/IaM Y4eOHbIX 3aHATHI), BCEro

B ToMm uncne:

3QHSITHSA JIEKIIHOHHOI0 THNA (JICKI[UU ¥ UHbIE YUeOHbIC 3aHATUS, TIPEIY-
CMaTpHUBAIOIINE MPEUMYIIICCTBEHHYIO TIepeIady yueOHOW HHpOpMAIIHH T1e- 32
JATOTMYECKUMU PAOOTHUKAMH )

3aHATHUS CEMUHAPCKOT0 TUIA (CEMUHAPHI, TPAKTUYECKHUE 3aHATHSA, TTPaK- 16

TUKYMBI, JTA0OpaTOpHBIE PabOTHI, KOJJIOKBUYMBI 1 HHBIE aHAJIOTUYHBIE 3a-
HATHS),
B TOM 4HcClie B (hOpMe MPAKTHIECKON OO TOBKH 4

CamocrosiTesibHAsi padoTa 00y4arOIIMXCH U KOHTAKTHAasi padoTa, BKITIO-

4




Bcero akagemu-

O0beM TUCHUTIIINHBI
YeCKUX 4aCO0B

Yarolas rpynioBble KOHCYJIbTAIMK, HHAUBUAYAIbHYIO Pab0OTy 00yUaro- 60
HIUXCS C TIPEIOIaBaTeIsIMH (B TOM YUCIIC WHINBUAYATbHBIC KOHCYJIBTAIINHN);
B3aUMO/ICHCTBHE B 3JICKTPOHHOH HH(OPMAIIMOHHO-00pa30BaTeIbHOMN cpejie
By3a

[TpomexyTouHas aTTecTanus 00y4aroImuxcs — 3a4eT ¢ OLEHKON -

5 Coaep:xaHue TMCUUILITHHBI (MOYJIs1), CTPYKTYPHPOBAHHOE 0 TeMaM
(pa3zaesiaM) ¢ ykazaHueM OTBEJE€HHOI0 HA HUX KOJMYeCTBA aKaJeMUYeCKHUX
4acoB M BU/IOB Y4eOHOH padoThI

Tabnuna 3 — CtpykTypa U coepkaHue JUCIUILTUHBI (MOTyIs)

Bupl yaeOHOM paOOThI, BKIIFOYAsE CAMO-
CTOATEIBHYIO0 Pab0Ty 00YJArOIIUXCS U TPY-
JIOEMKOCTb (B yacax)

KonrakTHas paboTa npemnoaaBa- CPC
HanmeHnoBaHue pa3zienoB, TEM U COJlepKaHUE Ma- TeJs ¢ 00YYAIOIIMMUCS
Tepuaa Jlekiuu | Cemmuap- | JlaGopa-
CKHE TOPHBIE
(mpaktu- | 3aHATHS
YecKue
3aHSITHSL)

Paznen 1 OcHoOBBI MeTpOJIOTHH

Tema 1.1 OcHOBHBIC IOHATHS METpooruu. 13-
MepeHUs U (U3NYECKUEe BETUUUHBL.

Tema 1.2 Mexaynapoanas cucrema (CH1). Mepsl,
ATaJIOHBI, 00pa3lloBbIe H paboyue CpeCcTBa

Pacmmmpenue npenenoB u3MepeHus aMmrnepmMeTpa u
BOJIETMETpaA

N3yyeHue TeopeTUYECKUX pa3aeioB AUCIUIUIN-
HBI, IOJrOTOBKA K 3aHATHAM CEMUHAPCKOIO THUIIA, 10
noJroToBka u opopmienue PI'P

Pa3nes 2 MeToabl M cpeacTBa U3MepeHui

Tema 2.1 OcHOBHOE ypaBHEHUE U3MEPEHHUN. 2

Tema 2.2 Buasl 1 MeTO1bI H3MEpPEHUS 2

I/IBMepeHI/IC OMHYCCKHUX COHpOTI/IBHCHI/Iﬁ U UH-
}IyKTHBHOCTeﬁ KOCBCHHBIM MECTOA0M

N3yuyeHue TeopeTUYeCKUX pa3ienoB JUCLUILIN-
HBI, IOJrOTOBKA K 3aHATHSM CEMUHAPCKOIO THUIIA, 10
noaroToBka u opopmienue PI'P

Paszpnen 3 Teopusi oeHKH KayecTBA U3MEPEHHUH

Tema 3.1 Teopust norpeniHocTei. 4

Tema 3.2 CraTucT4ecKre METOJIbI U AITOPUTMBI
00pabOTKH Pe3yIbTaTOB MHOTOKPATHBIX U3MEpe- 4
HUU.

CrangaptHas 00paboTKa pe3yinbTaToB MHOTO-
KPaTHBIX U3MEpPEHUI

W3yueHne TeOpeTUIECKUX Pa3IesIOB TUCIHILIH-
HBI, IIOATOTOBKA K 3aHATUAM CEMHUHAPCKOIO THUIIA, 10
noarotoka u opopmiienue PI'P




Bunpl yue6HO# paboThI, BKIIFOYAs camo-
CTOATEIBHYIO0 PaboTy 00YJaArOIIUXCS U TPY-
JIOEMKOCTb (B yacax)

HanmenoBanmne pasaciioB, TEM U COACPIKAHUE Ma-

KonrtakTHas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

Tepuana

Jlexuuun

Cemunap-
CKHe
(npaktu-
YecKHe
3aQHSITHSL)

Jlabopa-
TOPHBIC
3aHATUA

CPC

Pa3znen 4 [loBepka u kaJndpoOBKa CPeACTB U3-
MepeHust

Tema 4.1 Teopusi TOUHOCTH CPEJICTB UBMEPEHUN.

S

Tema 4.2 [ToBepka cpeicTB U3MEpPEHUSL.

IToBepka 0HO(A3HOTO CUETUMKA IITEKTPUUECKOM
SHEPruU UHAYKIIMOHHON CUCTEMBbI

W3yueHne TeOpeTUIECKUX Pa3IeIOB TUCIUILIHI-
HBI, TOJITOTOBKA K 3aHATHSAM CEMHHAPCKOTO THIIA,
noarotoBka u opopmienue PI'P

10

Paznea 5 Ilpukaagnas MmeTpoJsiorust

Tema 5.1 M3Mepenust 2J€KTpUUECKUX BEJIUYUH.

Tema 5.2 DnexTpuueckue u3MepeHHs HedJIeK-
TPUYCCKUX BEITUUHH.

W3mepenue ko puirienTa MOIHOCTH TIPH pa3-
JIMYHBIX BUJIAX HArPy30K

I/I3y“IeHI/IC TCOPCTUUCCKHUX PA3ACIOB JUCIUILIN-
HbI, ITIOATOTOBKA K 3aHATHUAM CCMUHAPCKOI'0 TUIIA

10

Pa3nesn 6 MeTpoJioruyeckuii KOHTPOJIb U HaJ-
30p

Tema 6.1 OCHOBHbBIE METOIBI U CXEMBI IOBEPKHU

[ToBepka 371€KTpOU3MEPHUTEIBHBIX TOKA3bIBAIO-
X TpuOOpoB™

4*

N3yyeHue TeoOpeTUYeCKUX pa3ienoB JUCLUILIN-
HBI, IOJrOTOBKA K 3aHATHAM CEMUHAPCKOIO THUIIA,
noJroToBka u opopmienue PI'P

10

UTOoIro
10 JUCHUILIMHE

32

16

60

* peasin3yeTtcs B GopMe MPaKTHIECKOM MOTOTOBKH

6 BHeayauTopHasi caMOCTOSITEIbHAsI PA60TAa 00YyYAKIIUXCH MO TUCHUTLINHE

(Moxaysi0)

[Ipn mnaHUPOBAHMHM CaMOCTOSATENHHON pPabOThI CTYINEHTY PEKOMEHAYETCS PYKOBO-
JICTBOBATHCSI CIICMYIOIINM PAacTIPeICIICHIEM YaCOB Ha CAaMOCTOSITENbHYIO padoTy (Tabmuia 4):

Tabnuna 4 — PekomeHayemMoe pacmpeiesieHre 9acoB Ha CAMOCTOSTEIIbHYIO paboTy

KoMNnOHEHTBI CaMOCTOATEIbHON PadoThI

KoanuecTBo 4yacosB

V3y4yeHue TeopeTHYECKUX pa3esioB TUCIUTIIIMHBI 20
IToaroroBka K 3aHATHSM CEMUHAPCKOTO THIIA 20
[TonroroBka u oopmieHue PI'P 20

60




7 OueHoYHBbIE CPeACTBA JJIsl MPOBeeHUs TEKYIIEro KOHTPOJIS U
NMPOMEKYTOYHOM aTTecTAllUM 00yYAIOIIUXCS N0 JUCHUIIMHE (MOAYJII0)

q)OH[[ OLCHOYHBIX CPCACTB MJIA IMPOBCACHHA TCKYLICIO KOHTPOJA YCIICBACMOCTHU U
IPOMEKYTOYHOMN aTTeCTaluy npejacTanieH B [Ipunoxerun 1.

I1onHBIA KOMILIEKT KOHTPOJIbHBIX 3aI[aHPII>’I HJIM UHBIX MAaTCcpUuaioB, HCO6XOI[I/IMBIX JJISL
OLICHUBAHHS PE3YJIbTATOB OOYYCHHS IO JUCIUILIMHE (MOMIYJII0), MPAKTHKE XPAHUTCS Ha Ka-
denpe-pazpaboTurke B OyMaKHOM H 3JIEKTPOHHOM BHJIC.

8 YuedHo-MeTOAMYeCKOEe M HHPOPMALMOHHOE 00ecedeHne TUCIUTITHHBI
(MoayJin)

8.1 OcHoBHasi 1uTEepaTypa

1) JlabkoBckast P.SI. MeTrposorus u 3jeKTpopagnou3mMeperust [DIeKTpoHHbIH pecypc] :
yuebHoe nocobue / P.Sl. JlabkoBckasg. — DnekTpoH. TekcToBble ganHble. — CII0. : YHuBepcu-
rer WTMO, 2013. — 142 c¢. — 2227-8397. — Pexum  jgocryma:
http://www.iprbookshop.ru/67299.html, orpannuennsiii. — 3ari. ¢ sKpaHa.

2) Jlareimenko K.IT. Texundeckue u3mepenus u npudopsl. Yacte [ [DnekTpoHHbIN pe-
cypc] : yuebnoe nmocobue / K.II. JlaTpimenko. — DIEeKTPOH. TEKCTOBbIe NaHHbIe. — Caparos:
BysoBckoe obOpazoBanme, 2013. — 480 c. — 2227-8397. — Pexum pocryna:
http://www.iprbookshop.ru/20403.html, orpannuenHsbIi. — 3ari. ¢ sKpaHa.

3) Jlareimenko K.I1. Texunueckue usmepenus u npubdopsl. Yacts 11 [DnekTpoHHsbId pe-
cypc] : yuebnoe nmocobue / K.II. JlaTpimenko. — DIEKTPOH. TeKCTOBbIE NaHHbIe. — Caparos:
BysoBckoe obpazoBanme, 2013. — 515 c¢. — 2227-8397. — Pexum pocryna:
http://www.iprbookshop.ru/20404.html, orpannueHHsIi. — 3ari. ¢ 3kpaHa.

8.1 Jlono/IHMTEIbHAS JIUTEPATypa
4) Kowmsarun P.B. M3mepeHus: mapamMeTpoB JIIEMEHTOB PAJHOTCXHHYCCKHUX IICTICH
[DneKTpOHHBIN pecypc] : METOAMUYECKHE YKa3aHHUA K BBINOJHEHHMIO JIAOOPATOPHBIX paboOT MO

Kkypcy «Metponorust u paguousmepenus» / P.B. Komsarun, B.JI. XangamupoB. — DIEKTpOH.
TEKCTOBBIE NaHHblE. — M. : MOCKOBCKHUI rOCYJapCTBEHHBIM TEXHUUYECKUN YHUBEPCUTET UMEHU
H.3. baymana, 2011. — 24 c¢. — 2227-8397. — Pexum pocryma:

http://www.iprbookshop.ru/30973.html, orpannueHHsIil. — 3ari. ¢ 3kpaHa.
5) HInuranoBuy A.H. CpaBHUTENbHBIH aHAIN3 M3MEPHUTEIBHBIX MMAPAMETPOB BOJIBT-
METpOoB [DJIEKTPOHHBIN pecypc] : MEeToIMYecKHne yKa3zaHUs K JIabopaTOpHOil paboTe mo Kypcy

«Metponorus u snexkrpuueckue usmepenus» / A.H. llnuranosuu, FO.A. Hlypeirun. — Dnek-
TPOH. TEKCTOBbIE AaHHble. — Jlumenk: JIunenkuil rocyjapCTBEHHBIN TEXHUUYECKUN YHUBEPCH-
rer, ObBC ACB, 2013. — 13 c¢ — 2227-8397. — Pexum jgocTyma:

http://www.iprbookshop.ru/22936.html, orpanudeHHbIi. — 3ari. ¢ SKpaHa.

6) Jlateimenko K.IT. Metponorust u u3MepuTenbHas TEXHUKA Ha 0a3e U3MEPHUTEIbHBIX
npeoOpasosareneit OBEH [Dnextponsslii pecypc] : nmabopatopusiii nmpaktukym / K.II. JlaTel-
IICHKO. — DJIEKTPOH. TEKCTOBBIE JaHHBIe. — CaparoB: By3oBckoe oOpa3oBanue, 2013. — 194
C. — 2227-8397. — Pexum nocrymna: http://www.iprbookshop.ru/20396.html,orpannuennsrii. —
3ari. ¢ 3KpaHa.

7) JwOymkuna, H.H. Metponorusi, cTanaapTu3ays 1 TEXHUIECKHe U3MepeHus: Y4eo.
nocobue /H.H. Jlro6ymkuna — Komcomonsck-uHa-Amype: ®T'BOY BIIO «KHAT'TY», 2013. —
123 c.

8.2 MeToanyecKue yKa3aHUs IS CTYICHTOB 110 OCBOECHUIO THCHMIIJIMHBI
1) TIloBepka 3JI€KTPOM3MEPHUTEIBHBIX TOKA3bIBAOLIMX TPUOOPOB: METOMYECKHIE yKa3a-
HUS K JaboparopHoil pabote. /coct.: C.B. Pynpko, H.H. JlioOymkuna. — Komcomonbck-Ha-
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Amype: TOYBIIO «KHAI'TY», 2010. - 13 c.

2) IloBepka omHO(]A3HOIO CUETUNKA IEKTPHUCCKON SHEPTHH HHAYKIIHOHHOW CHCTEMBI:
METOMYECKUe yKazaHus K jmaboparopHoit pabore. /coct.: C.B. Pyapko, H.H. JIroOymkuna. —
Komcomonbck-na-Amype: TOYBIIO «kKHAI'TY», 2010. — 13 c.

3) U3mepeHue OMUYECKUX CONPOTHBICHUN W WHAYKTHBHOCTEH KOCBCHHBIM METOJIOM:
METOJMYECKHE yKa3zaHus K JiaboparopHou pabore. /coct.: C.B. Pynpko, H.H. JIroOymkuna. —
Komcomonbsck-Ha-Amype: 'OYBIIO «KHAI'TY», 2010. — 12 c.

4) Pacmmpenue npeaeaoB H3MEPEHUsT aMIIepMeTpa U BOJIBTMETPA: METOAUYCCKUE yKa-
3aHms K jgaboparopHoit padore. /coct.: E.II. UBankoBa. — KoMmcomonbck-Ha-Amype: TOYBITO
«KHAI'TY®», 2011. -8 c.

5) U3mepeHue akTUBHON MOIIHOCTH B TPEeX(a3HbIX LEMSAX: METOJUYECKHE YKa3aHUS K
nabopaTtopHoi pabore. /coct.: E.Il. UBankoBa. — Komcomoinbck-Ha-Amype: TOYBIIO «KHAT -
TVY»,2011. -6 c.

8.3 CoBpemenHblie mnpodecCHOHAIbHBIE 0a3bl JAAHHBIX M HH(POPMAIMOHHBIE
CNPAaBOYHBIE CHCTEMBI, HCIOJIb3yeMble MPH OCYLIECTBJICHHH 00pPa30BaTeILHOTO
npouecca mno JUCHUIJINHEe

1) Dnextponno-6ubmuoreuHas cucrema ZNANIUM.COM - http://www.znanium.com

2) DnekTpoHHO-OMOMMoTeuHas cuctema IPRbooks - http://www.iprbookshop.ru

8.4 IlepeueHb pecypcoB HH(POPMAIMOHHO-TEJTEKOMMYHHUKANIMOHHON ceTH «HH-
TepHeT», He00XO0AMMBIX /IVISl OCBOCHUS JUCHHUILJIMHBI (MOZYJIs1)

1) Mertponorus u TexHHUECKUEe u3Meperus https://ru.wikipedia.org

2) Metpomorus https://info.metrologu.ru/spravochnik/metrologiya/obschie-
polozheniya/metrologiya.html

8.5 JIuneH3noHHOe U CBOGOTHO PACIPOCTPaHsIeMOe MPOrpaMMHOe odecriedyeHue, uc-
MoJIb3yeMoe MPH OCYIIeCTBJIEHHHN 00pa30BaTeIbHOIO Mpolecca

no JTMCHMIIJIMHE

Tabmuna 5 — [lepeueHb UCHOIB3yeMOro MPOrpaMMHOI0 00eceyeHus

Haumenosanwue 110 PexkBH3HTHI / yCIIOBUS UCTIONB30BAHUS
Microsoft Imagine Premium JluniensnonHsbIi qorosop AD223 Ne008/65 ot 11.01.2019
OpenOffice CB0OOIHAS JIUIICH3US, YCIIOBHSI MCIIOIB30BAHUS 110 CCHLIKE:

https://www.openoffice.org/license.html

9 OpFﬂHHI}ﬂHHOHHO-HGI{ﬂFOFH‘IGCKI/Ie yciaoBusi

Opranuzanus 00pa3oBaTeIbHOTO MPOLECCca perJaMeHTupyeTcss y4eOHbIM TUIaHOM M pac-
nUcaHueM y4eOHBIX 3aHATHH. SI3bIK 00ydeHus (mpernoaaBaHus) — pycckuid. [[is Bcex BUAOB
AyJUTOPHBIX 3aHATUN aKaJIeMUYECKUN Yac YCTaHABIMBAETCS MPOIOJIKUTEIBHOCTBIO 45 MUHYT.

IIpn dopmupoBanuu cBoeW MHAMBHIYaTbHOM 00pa3oBaTeNbHON TpaeKTOpuH o0yyaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOUINX JTUCHMIUIMH U MPO(ECCHOHATBHBIX MOY-
JIel, OCBOCHHBIX B IMPOIIECCE MPEANIECTBYIOMET0 00y4YeHHs, KOTOPBIA 0CBOOOXK1aeT 00yJarone-
rocsi OT HEOOXOMMOCTH UX MTOBTOPHOTO OCBOEHHUS.

9.1 O0pa3oBaTesibHbIE TEXHOJOTHHU

VY4ebHbIil npoliecc NpH MpernogaBaHuu Kypca OCHOBBIBAECTCS Ha MCIOJIb30BAHUU TpPaIu-
[IMOHHBIX, THHOBALIMOHHBIX U MH(QOPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. Tpaauiumon-
HbIe 00pa3oBaTeIbHBIC TEXHOJIOTUU MPEACTABICHBI JEKIMSIMA U CEMUHAPCKUMU (ITPAKTUYECKU-
MH) 3aHATHAMH. VIHHOBallMOHHBIE 00pa30BaTE/IbHbIE TEXHOJIOIMH UCIHOIb3YIOTCS B BUJE LIMPO-
KOTO TIPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (OpM NpoBeaeHus 3anatuil. MHdopmarmonasie
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http://www.znanium.com/
https://www.openoffice.org/license.html

o0pa3oBaTeNbHbIE TEXHOJIOTMH PEATM3YIOTCS IyTeM aKTUBU3ALMH CaMOCTOSTEIbHON paboThI
CTYJICHTOB B MH(OPMAIIMOHHON 00pa3oBaTebHOM Cpeie.

9.2 3aHATUA JEeKIIUOHHOI'0 THIIA

JlekmOHHBII Kypc MpennoaraeT CUCTEMAaTH3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoii niexiuu gekTop 0053aH NpeaynpeanTh CTYACHTOB, IPUMEHUTEIHHO K KAKOMY
6a3oBoMy yueOHUKY (yueOHMKaM, yaeOHBIM TOCOOHSIM) OyIeT MPOYUTaH Kypc.

JIeKuMOHHBIN Kypc TOJDKEH J1aBaTh HAHMOOJBIINKA 00beM MH(GOPMALUH U 00eCIeYnBaTh
Oouiee TIIy0OKOE MMOHMMaHKUE YU4eOHBIX BOIIPOCOB MPH 3HAYMTEILHO MEHBILCH 3aTpaTe BPEMEHH,
94eM 3T0 TpeOyeTcsi OOJBIIMHCTBY CTYJCHTOB Ha CAMOCTOSITEIbHOE H3y4eHUE MaTepraa.

9.3 3aHsiTHSI CEMMHAPCKOIO THIIA

CeMuHapcKue 3aHATHS MPEICTABISAIOT co00 AeTaan3auio JEKIUOHHOTO TEOPETHIECKO-
ro Marepuana, IpOBOAATCS B LEAX 3aKPEILICHUs Kypca U OXBAaTBIBAIOT BCE OCHOBHBIE PA3/EIIbI.

OcHoBHOH (OpMOI1 IPOBENIEHUSI CEMUHAPOB SBJISIETCS 00CykaeHne Hanbosee mpodiiem-
HBIX U CJIO)KHBIX BOIPOCOB I10 OTJEJIFHBIM T€MaM, a TAKKe pa3d0p MPUMEPOB U CUTYAIHid B ay-
JTUTOPHBIX YCIOBUAX. B 00s3aHHOCTH MpernogaBaTess BXOAT: OKa3aHHEe METOAMYECKON MOMOIIU
Y KOHCYJIbTUPOBAHHE CTYIECHTOB 110 COOTBETCTBYIOIIUM TEMaM Kypca.

AKTUBHOCTb Ha CEMUHAPCKUX 3aHIATHUSIX OLEHUBAETCS MO CIAEAYIOIINM KPUTEPHSIM:

- OTBETHI Ha BOIPOCHI, IIPEAJIaracMble MPENogaBaTeseM;

* Y4aCTHE B IUCKYCCHSIX;

* BBITIOJTHEHUE TIPOCKTHBIX M MHBIX 3aJJaHUN;

* aCCUCTHUPOBAHUE MPEMNOIaBATEIIO B IPOBEICHUN 3aHATUH.

OTBeT 10JKEH ObITh ApryMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIIOKHBIM, COJEPKATh
CCBUIKM Ha UICTOYHUKH.

Jloknansl ¥ ONIIOHMPOBAHHUE JTOKJIAJO0B IPOBEPSIOT CTENEHb BIAJCHUS TEOPETUYECKHM
MaTepHaJIOM, a TAKXKe KOPPEKTHOCTb U CTPOTOCTh PACCYKICHUMN.

OneHuBaHUE 3a/1aHUM, BBIITOJIHEHHBIX Ha CEMHUHApCKOM 3aHSATHUH, BXOAMT B HAKOIUICH-

HYIO OLIEHKY.
9.4 CamocTosiTe/ibHAsA padoTa 00yYalOUIUXCS M0 JUCHUNINHE (MOAYII0)

CamocrosTenbHas paboTa CTyIEHTOB — 3TO NPOLIECC aKTUBHOIO, IEJIEHANPaBIEHHOTO
NpUOOpPETEHUs! CTYJAECHTOM HOBBIX 3HAaHUM, yMEHUHN 0€3 HEeNmOCPEeICTBEHHOr0 y4JacTHsl Mpernoja-
BaTels, XapaKTepU3YIOIUICSI MpPeAMETHOW HAINpaBICHHOCTHIO, 3()(PEKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3y/bTaToB AEATEIbHOCTH 00yUYaroIIerocs.

Ilenu camocTosITETLHOM pabOTHI:

* CHCTEMATH3als U 3aKPEIUICHUE MTOIYYEHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUYECKHUX
YMEHUU CTYJICHTOB;

- yriyOJieHre U paclIMpeHue TEOPETUYECKUX 3HAHUIA;

- (hopMHUpOBaHME YMEHUH HCIIOIB30BaTh HOPMATUBHYIO U CHPABOYHYIO JIOKYMEHTAIIMIO,
CIEHUATIBHYIO JIUTEPATYPY;

* pa3BUTHE MMO3HABATEIBHBIX CIOCOOHOCTEH, aKTUBHOCTH CTYJIEHTOB, OTBETCTBEHHOCTHU U
OpraHNU30BaHHOCTH;

* (hOpMHUPOBAHNE CAMOCTOSTEILHOCTH MBILIUIEHUS, TBOPUECKOM MHUIIMATHBBI, CTIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpeaIn3aliiy;

* pPa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocTosTenbHas paboTa MOXKET OCYLIECTBISATHCS MHIUBUIYaIbHO WM IPyHIaMH CTY-
JICHTOB B 3aBUCHUMOCTH OT I1€JIH, 00BbeMa, YPOBHS CIIO’KHOCTH, KOHKPETHOM TEMAaTHUKH.

TexHonorust opraHu3ayu CaMOCTOSTEIbHON pabOThI CTYJEHTOB BKIIIOYAET MCIIOJIb30Ba-
HUE WH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.



KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CAMOCTOSTENBHOW pabOThI CTYIEHTOB MOXET
MIPOXOJNTHh B TUCHMEHHOM, YCTHOM WJIM CMEIIIaHHON (hopme.

CTyneHThl JOJDKHBI MOAXOJUTh K CaMOCTOSITENbHOM paboTe Kak K HauBaKHeHUIIeMy
CPEIICTBY 3aKpEIUICHUS U Pa3BUTHUSl TEOPETHUUECKUX 3HAHUH, BHIPAOOTKE €MHCTBA B3IJISJIOB Ha
OTJENIbHBIE BOIPOCHI Kypca, MPUOOPETEHHS ONPEIeICHHBIX HABBIKOB M UCTIOIB30BaHUs Mpodec-
CHUOHAJILHOW JIUTEpPaTypHI.

9.5 MeToauuyecKue YKa3aHus Jsd oﬁyqammnxm 0 OCBOCHHIO JTUCHMIIIIMHBI

[lpy w3yyeHHH AMCHUIUIMHBI OOYYArOIIMMCS IEJIeCO00pPa3HO BBIMOIHATE CIEAYIOIINE
PEKOMEH 1IN

1. U3yuenne y4yeOHOM TUCIUTUIMHBI JJOJDKHO BECTHCh CUCTEMATHUYECKH.

2. ITocne u3ydeHus: Kakoro-iu0o paszena no y4eOHUKY MIIM KOHCHEKTHBIM MaTephaiaM
PEKOMEHJIYETCsI 110 MaMSITH BOCIIPOU3BECTH OCHOBHBIC TEPMUHBI, OTPE/ICICHHUS, TIOHSITUS pa3zie-
na.

3. Oco0oe BHUMaHHE CIEAYET yICIUTh BHIITOJHEHUIO OTYETOB MO MPAKTUYECKUM 3aHSATH-
AM 1 UHANBUAYAJIbHBIM KOMIUICKCHBIM 3aJaHHUAM Ha CaMOCTOATCIbHYIO pa60Ty.

4. Best TemaTrka BOIPOCOB, N3YYaEeMbIX CAMOCTOSITEIIBHO, 3a/1a€TCS Ha JICKIUAX MPETio-
naBatesieM. MM e aroTcs UCTOYHMKU (B IEPBYIO OYEpE/lb BHOBb M3/IaHHBIE B EPUOANUECKOMN
HAYYHO JuTeparype) Uit 0ojiee AeTaIbHOTO IOHUMAaHHUs BOIIPOCOB, 03BYYCHHBIX Ha JICKIIHH.

[Ipu camocTosaTensHON TPOPAOOTKE Kypca 00y4aromuecs T0JKHBIL:

* IPOCMATPHUBATh OCHOBHBIC ONPE/ICICHUS U (DAKTHI;

* IIOBTOPUTDH 3&KOHCHCKTHpOBaHHBIfI Ha JICKHMOHHOM 3aHATUH MaTCpHal U JOIOJIHUTH
€ro C y4eTOM PEKOMEHIOBAHHOM 10 JAHHOH TeMe JIUTepaTyphl,

* UIBYYUTb PCKOMCHAOBAHHYIO JIMTCPATYPY, COCTABJIATH TC3UChI, aHHOTAIMU U KOHCIICKTLL
Han0oJiee BAXKHBIX MOMEHTOB;

* CaMOCTOATCIIbHO BBIMMOJIHATE 3aJIaHUS, aHAJIOTUYHBIC MTPCAJIaracMbIM Ha 3aHATHUAX

* UCMOJIb30BAaTh AJIS CAMOIIPOBEPKH MaTepHalbl (POHAA OIEHOYHBIX CPEACTB.

MeTtoauyeckue ykasaHusi Py padoTe HA/l KOHCIIEKTOM JICKIHHU

B xone neKknuoHHBIX 3aHATUA HEOOXOIMMO BECTH KOHCIEKTHPOBAHHE YUEOHOTO maTe-
puana. OOpariate BHUMaHUE Ha KaTeropuu, (GopMyIUpOBKH, paCKpBIBAIOIIME COJIEpKAHUE TeX
WY WHBIX SABJICHUH U MponecCoB, HAYYHBIC BBIBOJAbI U IMMPAKTUYCCKUC PEKOMCHAAINU, IMOJIOXKHU-
TEJIbHBIA OMBIT B OPATOPCKOM HCKyccTBe. JKenaTenbHO OCTaBUTh B pabouMX KOHCIEKTax IO,
Ha KOTOPBIX JACJIaTb IIOMETKHU U3 pCKOMeHI[OBaHHOﬁ JIATCPATYPBhI, JOIMMOJIHAIOIIUE MAaTCPUAIT ITPO-
CJIyIIAHHOM JIEKLIMH, a TaKXKe MOJAYEPKUBAIOIINE O0COOYI0 BaXXHOCTh T€X WJIM UHBIX TEOpETHYE-
CKUX IOJIOKEHHMH. 3a/1aBaTh MPENOAABATENI0 YTOUHSIONNE BOIPOCHI C IIEIbI0 YICHEHUS Teope-
TUYECKUX ITOJIOKEHUH, Pa3pEIICHUs CIIOPHBIX CUTYALMH U T.1I.

MeToanyeckue yKa3aHusl 10 CAMOCTOAATEJIbHON padore HAJA M3Yy4YaeMbIM MaTepHa-
JIOM Y NPH NOAT0TOBKE K NMPAKTHYECKUM 3aHATUAM

Haunnate Hao ¢ U3y4eHus] peKOMEH0BaHHOM uTeparypbl. Heo0XoauMo MOMHUTB, YTO
Ha JIGKIIMKM OOBIYHO pAacCMaTpHUBAETCS HE BECh MaTepHal, a TOJbKO ero yacTb. OcTalbHas ero
4acTbh BOCIIOJIHAETCS B IIPOLIECCE CaMOCTOATENBHOM paboThl. B ¢BA3M ¢ 3TM paboTa ¢ peKoMeH-
JTIOBaHHOW JUTEeparypoil oOs3aTenbHa. Oco0oe BHUMaHUE MPU 3TOM HEO0O0XOAWMO OOpaTHTh Ha
COJACPIKAaHUE OCHOBHBIX MOJT0KEHUH U BbIBOOB, 00BsSICHEHHE SABIIEHUH U CbaKTOB, YACHCHUEC
MIPAKTUYECKOr0 MPUIIOKEHHUS PACCMATPUBAEMBIX TEOPETHUYECKUX BOIPOCOB. B mpouecce ston
pa6OTBI H€06XO)II/IMO CTPEMUTHCA MOHATH W 3alIOMHUTH OCHOBHBLIC ITOJIOXKCHUS pacCMaTpuBac-
MOT0 MaTepuaia, MIpUMepHl, MOSCHSIIOIIUE €ro, a TaKXKe pa3o0paThCs B WIUTIOCTPATUBHOM Mate-
puaie u T.1.

MeTtoauyeckue yKa3aHusl 110 BBINOJTHEHHIO pacyeTHO-Tpadpuyeckoi padoTnl

Teopernueckas 4acTe pacyeTHO-rpauuecKoil padOoThI BBIMOIHAETCS 10 YCTaHOBIECHHBIM
TEMaM C UCIOJb30BAaHUEM NPAKTHUECKUX MaTepuaioB. K kaxaol TemMe pacueTHO-rpaduvecKoil
paboThl pEKOMEHyeTCsl IPUMEPHBIN NIEPEeUYeHb Y3JI0BBIX BOIIPOCOB, CIIMCOK HEOOXOAMMOI JInTe-
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parypsl. M3narast BOmpocsl TeMbI, CIEeyeT CTPOro MpUIAepKHUBaThes IUlaHa. PaboTa He HOomKHA
MIPEACTABISITh MEepecKa3 OTACIBHBIX IJ1aB y4eOHHMKA win ydyeOHoro mocobus. Heobxoaumo u3-
JIOKUTH CO6CTB€HHBIC COOGpa)KeHI/ISI Mo CymeCTBY HM3JIaraCMbIX BOIIPOCOB, BHCCTH CBOU IIPCI-
noxenus. OOIIMe MOJIOKEHUSI JODKHBI OBITh TIOAKPEIUICHBI U MOSICHEHBI KOHKPETHBIMH TIPUMe-
pamu. Vznaraemelii Mmatepuan mpu HEOOXOAMMOCTH CIEIyeT MPOMILIIOCTPUPOBATh TaOJIUIIAMH,
cXeMaMH, JruarpaMMaMH U T.1I.

10 Onucanue MaTepUATBLHO-TEXHHYECKOT0 00ecnedeHusl, He00X0IMMOro J1JIsi
OCyILIIeCTBJIEHUs] 00Pa30BaTEJIbHOI0 MPOLECCA MO JUCHUILIHHE (MOTYJII0)

10.1 YueOHo-1200paTopHOEe 000py10BaAHUE
Tabmuna 6 — [lepedenp 060pya0BaHUS TabOPATOPUH

HaumenoBanue aynuropuu
Aynutopus (naboparopun) Ucnonszyemoe o6opyaoBaHue
102/3 Jlaboparopus snekrpuyeckux | Crenn HTI[-08,000,00 TIC Dnexrpudeckue wu3-
WU3MEPEHMI, Me1ha mepenus. Ociuorpad C1-178

10.2 Texnu4eckue 1 3JIEKTPOHHbIE CPEACTBA 00y4YeHUSA

JleKIIMOHHBIE 3aHATHS.

AyIuTOpHH JUIS JTEKIIMOHHBIX 3aHATHH YKOMIUIEKTOBAHBI MEOEIBIO M TEXHUYECKUMU CPe/l-
CTBaMU OOY4YEHUS, CIYXKAIUMU I [IpeACTaBiIeHUs yueOHON nHpopmanuu OOJIBLION ayauTo-
pun (HaOGOpPBI JIEMOHCTPAIIIOHHOTO 000pYyIOBaHUs (TIPOEKTOP, IKpaH, KOMITBIOTEP/HOYTOYK),
y4eOHO-HarJIAAHbIE T0COOUS, TEMAaTUUYECKNE WIUTIOCTPALIUN).

JlabopaTopHble 3aHATHS.

Jlist nabopaTopHBIX 3aHATHIT HcTonb3yeTcs ayautopust Ne 302/3 | ocHamieHHast 000pyI0-
BaHUEM, YKa3aHHbBIM B Ta0I1. 6:

CamocrositenbHas padoTa.

[Tomernienust 1yisi cCaMOCTOSATEILHON paOOThl OCHAIICHBI KOMIBIOTEPHON TEXHUKOU C BO3-
MO’KHOCTBIO TOJKIIOYEHUS K ceTH «VIHTEpHET» U TOCTYNOM K 3JIEKTPOHHON MH(OPMAIIMOHHO -
obpazoBarenbHoi cpene KHATY:

- yntanbHbii 321 HTb KHAT'Y.

- KOMIIbIOTEepHbIC Kiacchl (aya. 202, 207, 211 kopmyc Ne 3 ).

11 Huble cBeaenus

MeToanyecKkue PEKOMEHAAUHA 110 OﬁyquI/II{) JIMI ¢ OTPAHUYCHHBIMH BO3MOZKHO0-
CTAAMH 310POBbA U UHBAJIMAOB

OcBoeHUe MUCIUIUTMHBI 00YYAOIIUMUCS C OTPAaHHYCHHBIMA BO3MOXKHOCTSIMHU 37I0OPOBBS
MOXET OBITh OPraHM30BaHO KaK COBMECTHO C JAPYIMMH OOYy4aroIIMMUCS, TaK U B OTJAEIbHBIX
rpymmax. [IpenmonararoTcs crienuaibHbIe YCIOBHS TSI TIOTYYEHUS 00pa3oBaHMs 00yJIaroIuM -
Csl C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBBSL.

[Tpodeccopcko-Tieqarorndeckuii COCTaB 3HAKOMHUTCS € TICUXO0JIOTO-(PU3UOTOTHIECKUMHU
0COOEHHOCTAMH O0YYarOMIMXCSl MHBAIUIOB M JIMI[ C OIPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3]10pO-
Bbs, UHJIMBUyaJbHBIMU MPOTrpaMMaMH peadMINTaluu WHBaINAOB (npu Hamuuuu). [Ipu HEoO-
XOJJUMOCTH OCYIIECTBIISIETCS JOTOJHUTENbHAS MOJepKKa MpenoJaBaHus ThbIOTOPaMH, MCHXO-
JIOTaMH, COITMATbHBIMU paOOTHUKAMH, TIPOIIEIIIIMMH TIOATOTOBKY aCCHCTEHTaMH.

B cootBercTBHM ¢ MeTOIMYECKMMHU peKkoMeHAanussMu MunoOopHayku P® (yTB. 8 anpens
2014 r. N AK-44/058H) B Kypce NpeAnojaraeTcsi UCIoiIb30BaTh COIMAILHO-aKTHUBHBIC U ped-
JICKCHBHBIE METOJIbI 00YUYEHUs, TEXHOJIOTHH COLMOKYJIbTYPHOH peaOMIUTALUKU C IIeNbI0 OKa3a-
HUS TIOMOILM B YCTAaHOBJICHUH IMOJIHOIICHHBIX MEXJINYHOCTHBIX OTHOLLIEHUI C APYTUMU CTYy/EH-
TaMH, CO3JJaHUH KOM(pOPTHOTO MCUXOJIOTHYECKOTO KIMMaTa B cTyeHueckoil rpymnne. [Togbop u
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pa3paboTka y4yeOHBIX MaTepHaJOB MPOU3BOAATCSA C YYETOM INPEAOCTABICHH MaTepuana B pas-
JUYHBIX (hopMax: ayauadbHON, BU3YaJIbHOW, C HCIOJIB30BAHUEM CHELMAIBbHBIX TEXHMUYECKUX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenne nucuumnesl Junamu ¢ OB3 ocyiecTBisieTcs ¢ UCHOIb30BaHUEM CPENCTB
00y4yeHHs OOILIETO M CIEeHUAIBHOTO Ha3HAaYeHUs (EPCOHAIBHOTO M KOJUIEKTUBHOTO HCIIOJIB30-
BaHUs). MarepuanbHO-TEXHUUYECKOE 00ecrieueHHe MpelyCMaTpUBaeT MPUCIIOCO0IEHHE ayIUTO-
puil k Hyxzam iun ¢ OB3.

dopma npoBeeHUs aTTEeCTAlUU Js CTYJCHTOB-UHBAJIUAOB YCTAHABIUBACTCA C YYETOM
WHANBUAYAIBHBIX TICUX0opu3ndeckux ocobennocre. s crynentoB ¢ OB3 mpexycmatpuBaet-
cs1 1ocTymnHas popma IpeloCTaBIeHUs 3a1aHUH OLIEHOUHBIX CPE/ICTB, & UMEHHO:

* B TICYATHOM WM OIIEKTPOHHOH ¢opme (g JHIl € HApYWICHUSIMHU OIOPHO-
JIBUTATEJILHOTO amapara);

* B TICYaTHOHN (hopMe MITH IEKTPOHHOU (popMe C YBEITMUYSHHBIM IIPHU(PTOM B KOHTPACTHO-
CThIO (IUIs1 JIUL] C HApYILEHUSMHU CIIyXa, peuH, 3peHus);

* METOIOM YTCHHS ACCHCTEHTOM 3a/IaHUs BCIYX (VIS JIUII C HAPYIICHUSMH 3PEHHUS).

CryneHTaM ¢ MHBAJUAHOCTBIO YBEIMUYUBAETCS BpEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYIEHTOB HpeAyCMaTpHBAaeTCsl AOCTyIHast popma mpeaocTas-
JIEHUsl OTBETOB HA 3a/1aHUs, @ UMEHHO:

* IMCBMEHHO Ha OyMare Miu HaOOpOM OTBETOB HAa KOMIIBIOTEPE (ISl JIUIL] C HAPYLICHU -
MU CIlyXa, peuH);

- BBIOOPOM OTBETA U3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIIYT acCCHCTEHTa (IS
JIMIL ¢ HAPYIICHUSIMHU OIIOPHO-/ABUraTEIbHOIO aniapara);

* YCTHO (7151 TUIT ¢ HAPYIICHUSIMU 3PEHUS, OMTOPHO-ABUTATEILHOTO amlapara).

ITpu HeoOXoaMMOCTH JUIsl 00YYarOIUXCs ¢ MHBAJIMIHOCTBIO MPOLEAYpa OLICHUBAHUS pe-
3yJITATOB O0YUYEHHSI MOKET MMPOBOJIUTHCS B HECKOJIBKO 3TAIIOB.
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[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB2
10 AMCIHILINHE

MeTpOJ'IOI‘I’IH H TEXHUIECCKHUEC U3MECPCHUA

i HampaBiieHre moJIroTOBKU 1 12.03.04 "Buomexnuueckue cucmemvl u mexroaocuu” 5
' HanpaBiaeHHOCTD (pOQHIIB) ' Unorceneproe 0eno 8 Meouko-ouonocuieckol npakmuke E
. 06pasoBaTe/MbHOA porpaMMbL & i

KBanudukanus BelTyCKHUKA | bakanasp 5

I'ox Hayasa MOATOTOBKHU 2020 |
(noywebnomy maamy)
i dopma 0OydeHus " OYHaA
. TexHosorus o0yueHus | MpaouyuoHHas '

Kypc Cemectp TpynoeMkocTs, 3.€.
2 3 3
Bun npomexyTouHOM aTTecTanuu | ObecrnieunBarolee noapasieieHue

! 3auem ¢ oyenxou ! Kadgheopa M - Dnexmpomexanuxa !

_____________________________________________________________________________________________________________________________

> B 1aHHOM MPHJIOKEHUH TIPEICTABICHbI TUIIOBBIE OLIEHOYHBIE CPeACTBA. I1OIHBIA KOMIUIEKT
OIICHOYHBIX CPEJICTB, BKIIOUYAIOIINI BCE BAPUAHTHI 3aJaHUI (TECTOB, KOHTPOJIBHBIX PaboT H 1Ip.),
MpeIaraeMbIX 00yJaromeMycs, XpaHuTcs Ha Kadeape B OyMaKHOM U 3JIEKTPOHHOM BHJIC.
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1 IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHHsI M0 JUCHUILIMHE (MOYT10),

COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJbTaTaMH 00pa30BaTeIbHOIl NPOrpaMMBbl

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

KO,I[ N HAUMCHOBAHHEC
KOMIICTCHII U

I/IH,[[I/IKaTOpBI JOCTHIXKCHU A

[Tnanupyemble pe3yiabTaThl
00y4YeHUs IO TUCITUILTNHE

O6menpodeccuoHaabHbIE

OIIK-3. Cnocoben
MIPOBONTH IKCIICPH-
MEHTAaJIbHbIE UCCIIe-
JIOBAHWSI M U3MEpe-
HUs, 00pabaThIBaTh U
MPEJICTABIISITH ITOTY-
YEHHBIE IAHHBIE C
Y4ETOM Crienu(puKu
OMOTEXHUYECKUX CH-
CTE€M M TEXHOJIOTUI

OIIK-3.1. BeiOupaer u ucmonb3y-
€T COOTBETCTBYIOILUE PECYPCHI,
COBpE-MEHHbIE METOJIMKU U 000-
pyZOBaHUE JUIsl IPOBEACHUS JKC-
NEPUMEHTAIb-HBIX UCCIEIOBAHUI
Y U3MEpPEHUI

OIIK-3.2. O6pabaThIBacT U MpeI-
CTaBJISIET MOJIy4YEHHbIE SKCIIEPH-
MEH-TaJIbHBIE JaHHBIC JJIS TIOTY-
YeHUs1 000CHOBAHHBIX BBIBOJIOB
OIIK-3.3. Mcnonb3yeT COBpeMEH-
Hble MTH(POPMALMOHHBIE TEXHOJIO-
MU U IPOrpaMMHOE 0OecriedeHue
IpU pe-IIEeHUH 3a/1a4 npodeccuo-
HaJIbHOM EATEIbHOCTH.

BeiOupats 1 UCnoabp30BaTh CO-
OTBETCTBYIOIIHNE PECYPCHI, CO-
BpPEMEHHBIE METOJIUKU U 000pY-
JIOBaHUE B 00JIaCTH METPOJIOTH
U TEXHUYECKUX U3MEPEHUN
OOpabatbeIBaTh U MPEACTABISITH
MOJTyYCHHBIE AKCIIEPUMEHTATb-
HBIC JIaHHBIC JIJIS TTOJTYUCHUS
000CHOBAHHBIX BBIBOJIOB B 00-
JIACTH METPOJIOTUU U TEXHUYE-
CKUX U3MEPEHUSX.
Hcnonb30BaTh COBpEeMEHHbBIE
MH(POPMALIMOHHBIE TEXHOJIOTHH
U IIPOTPaMMHOE 00ECIICUCHHE
IIPU pelIeHnH 3a7a4d B 00J1acTu
METPOJIOTHH U TEXHHUYECKUX U3-
MEpEHHSIX.

Tabnuma 2 — [TaciopT ¢oHIa OIEHOYHBIX CPEICTB

KonTtposmpyembie ®opmupyemass | Hammenosanue
pa3aeJbl (TeMbl) KOMIIeTeHIUsA OLIEHOYHOI 0 IMoka3aTeu oeHKHU
AUCHMILINHBI cpeAcTBa

Paznensr 1 — 6 OITK-3 JlaGopaTopHbie | ApryMEHTHPOBAaHHOCTH OTBE-
paboThI TOB

Paznensr 1,2,3,4,5 OIIK-3 Pacuerno- [TosmHOTa M IPaBUIBHOCTH
rpaduueckas BBHITIOJIHEHHUS 3aJaHUs
pabota

Paznensr 1 — 6 OIlK-3 Bomnpocs! k 3k3a- | [TosiHOTa 1 aprymeHTUpo-
MEHY BAHHOCTb OTBETOB

2 Mertoanueckne MaTepHAaJibl, ONpe/Ie/IAoNMe NPoLeaypPhl OlleHUBAHUS 3HAHWIA,
YMeHH I, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XapAKTEPU3YIOLIHME MPOLece
(¢GopMupoBaHus KOMIIETEHIM A

Meroanueckue Matepuaisl, ONPEACIAIONINE MPOLENYyPbl OLIEHUBAHUS 3HAHUM, YMEHUH,
HaBBIKOB U (MJIM) OTBITA JIEATEILHOCTH, PEACTABICHbI B BUJE TEXHOJIOTHUECKONW KapThl TUCIIHU-

TUIMHBI (Tabnuua 3).

Tabmuia 3 — TexHosornueckas Kapra

Haumenosa-
Cpoku Ikana
HHE Kpurepun
BBINOJI- | OLICHUBA-
OLICHOYHOI0 OLICHUBAHMS
HEHMA HHUA
cpeacTBa
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Haunmenosa-

Cpoxku HIkana
HHE Kpurepun

BBINOJI- | OLlEHUBA-

OI[€HOYHOI 0 OlLleHUBAHMS
HeHMA HHA

Cpe/cTBa
3 cemectp
Ilpomescymounaa ammecmayus ¢ gpopme 3auema c OYeHKOuU

1 | JlabopatopHas | B Tedenue | 5 0aIOB | 5 GauIOB — CTYIEHT MOKa3ajl OTIMYHBIE HABBIKU
padora 1 ceMecTpa MIPUMEHEHUS MOJTy4YEHHbBIX 3HAHUM M YMEHUH MPU

2 | JlaboparopHasi | B TeYCHHE | 5 6AIIOB | pemennn MPO(ECCHOHATBHBIX 3314 B PAMKAX
pabota 2 ceMecTpa YCBOEHHOT'0 y4eOHOro MaTepuasia

3 | JlaGoparopHasi | B TeueHue | S5 6aysioB '

patop 4 Gamma — CTYOEHT IOKa3al XOPOIIME HABBIKU
pabora 3 cemecTpa . .

4 | MaGoparopras | & Teucnmc | 5 Gamios MPUMEHEHHsI TOTyYeHHBIX 3HAaHUH U YMEHUI Tpr
pabora 4 cemecTpa peleHny MpoQecCHOHATBHBIX 3a7ad B paMKax

5 | JlabopatopHasi | B Teuenne | 5 6aios | YCBOGHHOIO y4eOHOro Marepuara.
pabota 5 cemectpa 3 Gata — CTy/IeHT MOKa3all YIOBIETBOPUTEIHHOE

6 HaﬁopaTopHa;[ B TeueHue | 5 0aioB BIQJICHMC HABBIKAMM HNPHMCHCHHUS ITOJYYCHHBIX
pabora 6 cemecTtpa 3HAHUM U YMEHUI TpU perieHud mpodeccro-

HAIBHBIX 33[1a49 B paMKaxX YCBOCHHOTO y4eOHOrO
Marepuaa.

2 Gayuia — CTYJCHT MPOJIEMOHCTPUPOBATT HEJIOCTa-
TOYHBIA YPOBEHb BIIAJICHHSI YMEHHUSMU U HAaBbIKa-
MU TIpH PelIeHnH TPO(eCCHOHATBHBIX 3a/1ad B
paMKax YCBOSHHOT'O YUeOHOTO MaTepHaia.

7 | PacueTHo- B Teuenue | 20 6awioB | 20 GauioB — CTYIEHT MOKA3al OTJIMYHbIC HABBIKK
rpadudeckast ceMecTpa IIPUMEHEHUS NTOJTyYCHHBIX 3HaHUI U YMEHUH TIPH
pabora pelieHrr POPECCHOHATBHBIX 3324 B paMKax

YCBOEHHOT'0 y4eOHOro MaTtepuara.

15 GasioB — CTYJEHT MOKa3al XOpOIINE HaBbIKU
IIPUMEHEHHUS MOJTyYEHHBIX 3HAHUM U YMEHUN TIPU
perrernn podecCHOHATBHBIX 3a/1ad B paMKax
YCBOEHHOT'0 y4eOHOI0 MaTepHaa.

10 OGamioB — CTyIeHT TOKa3al Y/IOBJIe-
TBOPHUTENBHOE BJIAJICHUE HABBIKAMU MPHUMEHEHHs
MIOJTyYEHHBIX 3HAHWM M YMEHUH IIPU PEILCHUU
poQeCCHOHATBHBIX 3a/]a4 B paMKaX YCBOSHHOTO
y4eOHOro Marepuara.

0 GaoB — CTYIEHT MPOJIEMOHCTPHPOBAT HEIOC-
TAaTOYHBIA YPOBEHb BJIAJICHVS] YMEHUSIMHI M HaBbI-
KaMH TP pelieHNH Mpo(eCCHOHATBHBIX 33/1a4 B
paMKax YCBOEHHOTO y4eOHOro MaTepuana.

UTOI'O: 50 6a/10B —

Kpurepun oueHku pe3yjbTaToB 00y4eHHs! 110 JUCHUILIMHE:
0 — 64 % oT MakCHMallbHO BO3MOXXHOW CYMMBI OQJJIOB — «HEYIOBIICTBOPUTEIHHO»
(HepoCTaTOUHBIN YPOBEHD JIJISl IPOMEKYTOUHOM aTTeCTallui MO JUCHUILIIUHE);

65 - 74 %

OT MaKCHUMalbHO BO3MOXKHOM CYMMBI

(OporoBbIN, MUHUMAJIbHBIM YPOBEHB);
75 — 84 % oT MakCHUMaJIbHO BO3MOXHOW CyMMBI 0aJlJIOB — «XOPOIIO» (CpeIHUN YPOBEHb);
85 — 100 % oT MakcUMaJIbHO BO3MOXKHOM CyMMBI OQJIJIOB — «OTIMYHO» (BBICOKHI, MaKCUMAaJIb-

HBIA YPOBEHb)

0aioB — «YAOBJICTBOPUTCIIBHO»

3 TunoBble KOHTPOJIbHBIC 32JaHNs WU HHbIE MAaTepPHaJIbl, HeOOX0UMBIE 1JIs1
OLICHKH 3HAHWi, YMEeHM, HABBIKOB H (WJIM) ONbITA 1eSITeIbHOCTH, XapaKTepH-
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3ylome npomecc popMupoBaHHUs KOMIIETEHIINH B X0/1e 0CBOeHHsI 00pa3oBa-
TeJbHOH NMPOrpaMMbl

3.1 3agaHus 11 TEKyIero KOHTPOJIsl yCIeBaeMOCTH
JlaGopaTopHbie padoThI

Jlabopamopnas paboma 1. Pacuupenue npedenos usmepenus amnepmempa u 60J1bmmempa

Kaxkoit Bug umeeT cxema BKIIFOUCHUSI HAPYKHBIX IIIYHTOB?

Onpenennre CONPOTUBIIEHUE IIYHTA JUJII U3MEPUTEIBHOTO MEXAHU3MA C TOKOM IIOJIHOT'O
oTkioHeHHus 5 MA 1 Rum = 3 Owm, eciiu Hy’HO n3MepuTh Tok 150A.

Kakum 105kHO OBITH COMPOTUBIICHHUE LIYHTA K MUJUTHAMIIEP-METPY, PACCUNTAHHOMY Ha
75 MB, ¢ TokOM TIOJIHOTO OTKJIOHEHUS 7,5 MA a1 usmepeHus Toka 7,5A7?

Kaxko#t Tok MOXKHO H3MEpHUTh NMpuOopoM, paccuntanHbiM Ha 10 MA (Rum = =10 Om), ec-
JIM €T0 BKJIFOYUTH C IIYHTOM, COIIpoTuBiIeHHe kotoporo Rur = 0,01 Om?

Kakue BcnomoraTesibHbI€ 371€MEHThI IPUMEHSIIOTCS 1Sl U3MEHEHUS IIPEIEIIOB U3MEPEHUS
MarHUTORJIEKTPUYECKUX BOJIBTMETPOB?

Kakoro mopsnka A01KHO OBITH COMPOTHUBIICHUE 100aBOYHOIO PE3UCTOPA K U3MEPUTENb-
HOMY MexaHu3My ¢ Ro = 1 OM u nagenuem Hamnpspkenus Ha pamke Uo = 10 MB, g nonydenust
BosnbT™MeTpa ¢ Un = 10 B?

Jlo Kakoro 3Ha4YeHHs HaIpPsHDKEHUs OYIEeT pacllMpeH Ipeaena U3MEPEHHUs BOJBTMETpa C
conpotubiieHneM paMku Ro = 1 Om u nagenunem Hanpsbxkenust Ha Hel Uo = 10 MB npu Bkiroue-
HUU 1006aBogHOTrO pe3uctopa Ra = 100000 Om?

Jlabopamopnas paboma 2. H3zmepenue omuyeckux conpomueieHutl u UHOYKmMU8HOCmel KOCGEH-
HbIM Memooom

UTo NOHMMAIOT MTOJ1 UBMEPEHUEM COIPOTUBIICHUS?

IloueMy npu onpezneneHun CONMPOTUBIEHUS MO0 METOLY aMIIEpPMETpPa U BOJBTMETpA Clie-
JyeT IPUMEHATDH Pa3IMUHbIe CXEMbI BKIIOUCHHS U3MEPUTEIbHBIX PUOOPOB?

Kaxue conpoTuBiieHUs IPU ONPEIEIICHNH 110 METOY BOJIBTMETPA U aMIlepMeTpa MpUHS-
TO CYUTATh «OOJNBIINMU» U KaKUe «MajbIMU»?

B yem cyTh KOCBEHHOTO METO/1a U3MEPEHUS?

3aBUCHT JIM CX€Ma BKJIIOUEHUS aMIIEpPMETPa, BOJIbTMETPA, BATTMETPA OT 3HAYEHMs HEU3-
BECTHOT'O CONPOTHUBIIEHUS KATYIIKH UHYKTUBHOCTH?

Onpenenure cyMMapHOE CONPOTUBIICHHE ABYX IOCIIEIOBATEIbLHO COECJUHEHHBIX 00pas3-
IIOBBIX KaTyllek conpotuBieHus npu: a) R = (10 + 0,05); 6) R = (1£ 0,02) Om.

KaxoBa oTHOCHTENbHAS TOTPEIIHOCTh U3MEPEHUS HANPSDKEHUS MIEPEMEHHOT0 TOKa DJIEK-
TPOMAarHUTHBIM BOJIETMETPOM TP TOJIOKEHUH NepeKiIrodaTess poaa paboThl Ha MOCTOSHHOM
TOKe, eciii npubop nokaseiBaet 128 B npu Hanpsbkenuu 127 B.

[IpoBeneHbl TpU TPYNIBI U3MEPEHUN COMPOTHUBIICHUS OAHOM W TOM ke 00pa3IoBOi Ka-
TYIIKH ¥ TIOJIYY€HBI Ceayromue pe3yiabTaTel, OM: a) x = 100,145 + 0,005; 6) x =100,115 £ 0,20;
B) x =100,165 + 0,010. IIyrem nanbHeiiielr oOpabOTKMU pe3yNbTAaTOB HAWAWUTE MOTIPEIIHOCTh
CPEIHEB3BEIIEHHOTO.

Jlia uamepenus HanpsbkeHus oT 80 B no 120 B ¢ oTHOcHTENBbHON MOIpEIHOCTBIO, HE
npesbliiaromieid 4 %, ObLT 3aKka3aH BOJIBTMETP, UMEIOIIUN Kiacc TouHOCTH 0,5 UM BepxXHUM mpe-
nen n3mepenuit 150 B Y noBneTBopsieT Jin OT OCTaBIEHHBIM yCIOBUAM?

Jlabopamopnas paboma 3. Cmanoapmuas obpabomka pe3yibmamos MHOLOKPAMHBIX UMepe-
HUU

B kakux ciyyasx MpoBOJAAT U3MEPEHHUS C MHOTOKPAaTHBIMH HE3aBHCHMBIMU HaOiroze-
HUAMH? YTO MPUHUMAIOT 3a pe3yJIbTaT TAKMX NU3MEPEHUI?

Jlaiite onpeznesieHue CIEAYIOIMX MOHATUN: JOBEPUTEIIbHAsT BEPOSTHOCTD, JTOBEPUTEIb-
Hasl TpaHUla CIy4YalHOW MOrPEIIHOCTH MU3MEPEHUS, MpOoMaX, HEUCKIIOUEHHBIM OCTAaTOK CHUCTE-
MaTHYECKON NOTPEIIHOCTH U3MEPEHUS.
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UTto Takoe JOBEPUTENIbHBIA HHTEPBAN?

HazoBuTe 0OCHOBHBIE YHCIIOBBIE XapaKTEPUCTUKU psifia HAOIIOCHHIA.

Kornma npoBoauTcst cranaapTHas mpoieaypa o0padoTKu pe3ynbTaToB H3MEPEHUN ¢ MHO-
TOKpaTHBIMH HaOJIIO/ICHUSIMH, B UEM OHA 3aKJII04aeTcs?

Uem oTiiMyaeTcs qUCiepCrs psijia HaOIIOICHUH OT AUCTIEPCUH Pe3yNIbTaTa U3MEpPEeHMA?

Jlabopamopnas paboma 4. Ilogepka 00noghaznozo cuemyuxa 31eKmpuieckou SHepeuu UHOYKYU-
OHHOU cucmembvl

Kaxk co3paercst Bpamarommii MOMEHT B U3BMEPUTEILHOM MEXaHU3ME MHIYKIIMOHHOTO TH-
na. O0bsicHuTe PU3UKY Mpoliecca, JaiiTe MaTeMaTUYeCKOe BhIPA)KEHNE MOMEHTA.

Uemy n0mKeH ObITh IPOMOPIIMOHATICH BPAIIAOIINI MOMEHT B CUCTYMKAX MHIYKITMOHHO-
r'O TUIA U KaK 3TO 00eCreurnBaeTcsl.

Kakum 00pa3om U, ¢ Kakol MENbI0 CO3aeTCsl KOMICHCAIIMOHHBIA MOMEHT. OOBbsICHUTE
(bu3KKy ero BO3HUKHOBEHUSI.

[Tosicaute, movyemy 4uciio 00OPOTOB JHMCKA CUCTYMKA MPOIOPIMOHAIBHO yUUTHIBAGMOMN
SHEPTUHU.

C Kako# LIeTTbI0 MAarHUTHBIN MOTOK KATYIIKW HANpsDKEHUS pa3/iefieH Ha JBa MOTOKa pa-
Oounii 1 HepaboUui.

Kakue ycrmoBus HE0OXOAMMO BBITIOJIHUTH, YTOOBI BPAIAIOIIUA MOMEHT B H3MEPHUTEIb-
HOM ME€XaHU3Me MHAYKIMOHHOTO TUMa ObLI IPOMOPIMOHANICH aKTUBHOM MOIIIHOCTH.

Jlabopamopnas paboma 5. Hzmepenue kospduyuenma mowHocmu npu pa3iudHsbix 6U0ax Ha-
2py30K

3anuiuTe ypaBHEHHE HIKalbl (hazomeTpa

Kakum 00pa3oM MOKHO MPOU3BECTH pacueT cos¢ 1o 3HayeHnusm P, U, 1?

B kakux ciyyasix, ¥ o KakMM CXeMaM MO>XHO M3MEPUTh aKTHBHYIO MOLIHOCTH 3-X (a3-
HOM cHCTEMBI OTHUM OJIHO(A3HBIM BaTTMETPOM?

Korna s u3mepeHust ak THBHOM MOITHOCTH 3-X (ha3HOM CHCTEMbI MOXKHO MOJIb30BaThCs
CXEeMOH /IByX BaTTMETPOB?

YCTpoicTBO U MPUHIMIT AEUCTBUS 3-X (pa3HOTO BaTTMETPA.

Jlabopamopnas paboma 6. (Peanusyercs B popme npakTHUeCKo MOATOTOBKU) [logepka snek-
MpOUBMEPUMENLHBIX NOKA3bIBAIOWUX NPUOOPOE

KakuM 10mKHO OBITh COOTHOLIEHHE KJIAaCCOB TOYHOCTH 00pa3I[0BOTO M MOBEPSIEMOTr0 aM-
epMeTpoB?

Yro noHnMaeTcs noJ MOBEPKOM CPEACTB U3MEPEHUI?

[Ipubop kakoro kjacca TOYHOCTH CIEAyeT BBIOpATh JJi1 MOBEPKH aMIlepMeTpa Kiacca
1,5; 2,57

UYro Takoe KJIacC TOYHOCTH U3MEPUTETHHOTO Mprbdopa?

Kakue BapuaHThl criocoba CIM4eHus MOKa3aHWi MOBEpIeMOro U 00pa3lioBoro npudopos
Bam n3BecTHbI?

Kak mpoBepsiloT COOTBETCTBHE IMOBEPSEMOro NMpuOOpa yKa3aHHOMY Ha IIKajie Kiaccy
TOYHOCTH?

Bo3MOXHO 1M mpoBeneHNHE MOBEPKH BOJIbTMETpa Kiacca 0,5 ¢ MOMOIIBIO BOJIBTMETPA
knacca 0,27

Omnpenenure neny aenenus Bartmerpa npu: UH =300 B, In =1 A,

An=150; Un=450B,Iu=5A, Au=150; Un =150 B, In =2 A, Au = 300.

ITokazanus BoibTMETpa ¢ quanazoHoM nsmepenuit ot 0 B 1o 150 B pasnsl 51,5 B. IToka-
3aHUS 00Pa3l0BOT0 BOJIBTMETPA, BKIIFOYEHHOTO mMapajuienbHo ¢ nepBbiM — 50,0 B. Onpenenuts
OTHOCHUTEJIbHYIO U TIPUBEACHHYIO MTOTPEUTHOCTH paboyero BOJIbTMETPA.
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PacuerHo-rpadguyeckas padbora

3aoanue 1. ]lna BbIOOPKH SKCHEPUMEHTAIBHBIX AAHHBIX, MOPYCHHBIX MPU HU3MEPEHHUH
BBIXOJITHOT'O HaNpsDKEHUs I'€HEepaTopa, ONpPENeUTb I'PAHULBI JOBEPUTEIbHOTO MHTEpBaja MpHU
3aJJaHHOM JTOBEpUTENBHON BEPOSTHOCTU Pj. B Tabmuie u1st BApHAHTOB NMPHUBEIECHBI HOMEP BbI-
0opky, KJ1acc TOYHOCTH BoJbTMeTpa c/d u npenen usmepenus Uy. UnciaoBble TaHHBIE KOHKPET-
HOW BBIOOPKH HEOOXOIMMO B3STh U3 TAOJIHUIIE:

i?{pTH Bridopka | Py | Uy, B c/d BainT 1 Bribopka | Py L;,;’ cld
1 1 0,5 1 0,1/0,05 | 2 3 0,6 10 0,5/0,05
3 1 0,6 1 0,201 |4 3 0,7 10 0,2/0,1
5 1 0,7 1 0,2/0,05 | 6 3 0,8 10 4,0/1,5
7 1 0,8 1 0,5/0,005 | 8 3 0,9 10 0,1/0,05
9 1 0,9 1 1,0/0,1 | 10 3 0,95 10 0,2/0,1
11 2 0,95 1 1,5/0,1 | 12 4 0,98 100 | 0,5/0,05
13 2 0,98 1 4,015 |14 4 0,99 100 4,0/1,5
15 2 0,99 1 0,1/0,05 | 16 4 0,997 | 100 | 0,5/,005
17 2 0,997 1 0,2/0,1 |18 4 0,5 100 4,0/1,5
19 2 0,5 1 1,1/0,05 | 20 4 0,6 100 | 0,2/0,05
Bribopka | Enunmnna usmepeHwst {Ui},1=1...10
1 uB 952,5; 957,0; 955,5; 953,0; 954,5;
954,9; 955,1; 956,8; 955,2; 952,5
5 uB 852,5; 857,0; 855,5; 853,0; 854,5;
854,9; 854,8; 855,1; 855,2; 852,5
3 B 7,551; 7,562; 7,549; 7,538; 7,525;
7,555; 7,545; 7,545; 7,555; 7,525
4 B 85,61; 85,52; 85,39; 85,48; 85,25;
85,55; 85,45; 85,45; 85,55; 85,22

3aoanue 2. OnpenencHue A0BEPUTETHLHON BEPOSITHOCTH MPHU 3aJaHHOM JIOBEPUTEIILHOM
uHTepBane. J[ns BEIOOPKHU CIy4alHBIX BENWYHMH 3aJaHus | ONpenenuTh 3HAYeHUE JOBEPUTENb-
HOW BEpOSTHOCTH, €CIIH 3aJlaHbl TPAaHUYHBIE 3HAYECHHUS MOTPEIIHOCTEH B MPOIEHTHOM OTHOIIIE-
HHUH K CpeHeMy apr(MeTHUeCKOMY: &l — HYOKHSS TpaHuIla, €2 — BEpXHssl rpaHuIa. 3HaueHus &l
U ¢2 TIpUBEJICHBI B TaOIUIIE:

Bapuant 1 2 3 4 5 6 7 8 9 10
el, % -0,1 0,1 -0,1 -0,2 -0,3 | -0,05 | -0,02 0 0 -0,1
g2, % 0,2 0,2 0,1 0,1 0 005 | 005 | 005 | 01 | 0,15

Bapuanr | 11 12 13 14 15 16 17 18 19 20
el, % -001 | -005 ] -005| 01 | -0,02 | -0,02 |-0,015| -01 | -0,1 | -0,05
€2, % 0,01 | 0,02 0,1 005 | 0,02 | 0,01 | 002 | 0,15 | 0,2 | 0,05

3aoanue 3. Tloctpouth rpaduku pacmpenesieHus OTHOCHTEIBLHONH M aOCOJIOTHOU TO-
IPEeIIHOCTEH M0 Juana3oHy W3MepeHus A uudpoBoro BonbTMeTpa. PaccunraTh 3HaUSHHS OT-
HOCHUTEJIbHOW M a0COJIIOTHOM MOTPEIIHOCTEN, KOTOPbIE COOTBETCTBYIOT CpEeIHEMY apH(pMeTHUe-
CKOMY 3HA4YEHHUIO BBIOOPKH «A4», ONpEeAEeTICHHOMY B 33JaHUU 1. HAWTH OTHOCHUTENIbHYIO TOTpell-
HOCTBH cpenHero apudpmernyeckoro d(4). Onpenenuts aOCOMIOTHYI0 MaKCHMAaIbHYIO MOTper-
HOCTh B TOYKE IIKAJIbI COOTBETCTBYIOIIECH 3HAUCHUIO «A»:
Q=0(4) - A/100 %.

JlaHHBIE HEOOXOAUMO B3STh U3 TAOIHILI 1)1 3agaHus 1.
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3aoanue 4. OnpenenuTsb AOBEPUTENbHBIN UHTEpBaN IJI 33JaHHON TOBEPUTEIBHOMN I10-
IPEIIHOCTH C Y4E€TOM HHCTPYMEHTAJIbHOW IOIPEIIHOCTH, MCIOJb3Ysl ONHCAHHYIO METOIMKY.
JlanHble cBOero Bapuanta He0OXOIMMO B3STh U3 TaOMUIB! 11 3aganus 1. Bee pacuersr mpous-
BECTH C MCIIOJIb30BaHUEM pacripenenenus CtelofieHTa. Pe3ynbraT 3anucaTh B CTaHIApTHOM (op-
M€, YKa3aB IPaHULIbl JOBEPUTEIILHOTO HHTEPBAJIA U IOBEPUTEIbHYIO BEPOSITHOCTD.

3aoanue 5. Onpenenuts NoKa3aHUsS HUXKE NEPEUMCICHHBIX NTPUOOPOB, HA KOTOPBIE I10-
OUYEPEHO MOAAIOTCS CUTHAJIBI C OJJMHAKOBOW aMIUIUTY/I0H, HO HMEIOLIHE PA3InYHYIO POpMYy.

1) BoapT™meTp, ¢ npeoOpa3oBaTesieM AEHCTBYIOUIETO 3HA4eHUs (KBaJApaTHUYHBIN JETEK-
TOD).

2) BoasT™eTp, ¢ mpeoOpa3oBaresieM CpeIHEBBIIPAMIECHHOIO 3HaueHusl (JIMHEHHbIN ae-
TEKTOD).

3) BonbT™eTp, € aMILIMTYAHBIM IPe0Opa30BaTEIeM H KOHICHCATOPOM, BKIIFOYEHHBIM I10-
CJIEIOBATENIbHO (AMIUIMTYIHBIN IE€TEKTOP C 3aKPBITHIM BXOJIOM).

Bce npubops! oTrpasyupoBaHbl B J€HCTBYIOIUX 3HAYEHUSAX CUHYCOMIAIbHOTO CUTHAIA.
Curnanel, KOTOpBIE CIEAYET MOAaTh, UMEIOT OJIMHAKOBYIO aMIutyny Un = 10 - N, [B], rae N —
HOMep BapHuaHTa. PaccmaTpuBaroTCst TpU THIIA CUTHAJIOB!

1) M'apmoHMYeCKUi CUTHA.

2) Meannp.

3) OnHomoAspHBIE MPSAMOYTOIbHBIE UMITYJIbCHI JIUTENbHOCTHIO T = 10 - N, [MKc] 1 yac-
TotoH ciexosanust S000 I'1r.
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Jlucr perucrpanuu usmenenui k PI1JI

Howmep npoTokona 3acenanus kadenpsl,
JlaTa yTBEP>KJACHUS U3MEHEHUS

KomanuectBo
CTpaHMI]
A3MEHEHUS

IMonamuce
paspaboTunka

PIIJT
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